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Abstract

In recent years, consumer credit in Mexico has grown in significant ways. Credit cards, which represent 52% of credit in the country, grew by 19% from 2011 to
2018, while the average debt per card increased by 62%. This increase generates problems of over‑indebtedness in Mexican households. Using microdata from
the National Income and Expenditure Survey (NIES), this research seeks to identify the factors that affect over‑indebtedness in households, and to offer an
explanation of said phenomenon using a neural network methodology. The principal determinant of overindebtedness in Mexican households is the existence of
bank credit, given that this indicates a long‑term transfer of family income to the financial sector.

Keywords: financial debt; consumer credit; acquiring power; commercial banking; artificial neural networks.

1. INTRODUCTION

Consumer credit in Mexico has recently experienced significant growth as a result of, among other things, a credit expansion on behalf of department and retail
stores, catering to a segment of the population which is most at risk and is not served by traditional commercial banks. Said credit expansion has been spurred by
a growing need to use credit by a part of the population, which tends to be older, and by real wages experiencing recurring losses in purchasing power.

Consumer credit allows different strata of the population to access durable goods (such as cars or homes) by leveraging future income, thereby smoothing
consumption patterns over their life cycle (Salgado and Chovar, 2010; Martínez-Carrascal and Río, 2004). This turns out to be even more relevant in the case of
families in lower socio-economic levels where income, reserves, and the ability to save are in general low, making it difficult to acquire these goods. Credit therefore
constitutes an important tool in acquiring durable goods. Nevertheless, the other side of having credit is monthly interest payments, which means that “an increase
in debts represents a greater financial burden in the form of interest payments and paying back the debt and can, in certain circumstances, reduce the ability of the
sector to react when faced by an unfavorable change in their income really." (Martínez-Carrascal and Río, 2004, p. 49).

Indebtedness represents an opportunity to increase consumption and investment; however, drawbacks arise when it is used disproportionately, thereby exposing
the user to the risk of falling into arrears and putting the family's assets at risk, and in an aggregate form, compromises economic stability. In this regard, financial
indebtedness imposes a greater burden for and reduces the economy's ability to respond when faced with variations in interest rates, thereby intensifying the
effects of economic instability.

Due to the adverse effects generated by over-indebtedness, both at a macro-economic level as well as in individual homes, its study is ever more relevant. This
work has as its objective to analyze which are the determinants of over-indebtedness in Mexican homes (those with expenses 40% greater than their income), as
well as to offer some possible explanations with regards to the political economic factors which favor this configuration.

In the beginning, the analysis proposed is short-term in nature and uses data from the National Banking and Securities Commission (CNBV, 2018) in order to
analyze that which is available in the market and the increase in credit and the probabilities of arrears. And, on the side of demand, we use the National Survey of

Household Incomes and Expenditures (ENIGH1 ), which allows one to analyze the use of credits, the level and the factors which determine over-indebtedness of
households. The methodology chosen to analyze the topic is that of artificial neural networks (ANN), which allows the analysis of both lineal relationships as well as
nonlinear ones.

This paper is organized in the following manner: the second section reviews studies related to the proposed topic. The third section presents, along with data from

ENIGH (INEGI, 2016)2 , a statistical analysis of the state of indebtedness of Mexican households; while in the fourth section, the ANN methodology is explained.
The results of the analysis are located in the fifth section and, lastly, we present the conclusions derived from the study in the sixth.

 
 

2. REVIEWING THE LITERATURE

The role of credit and indebtedness in an economy has been widely studied from a variety of viewpoints. For example, on the side of credit, its role in investments

is analyzed and, along those lines, the financing system as an effective method of connecting surplus units with those seeking credit for investment3 (Samuelson
and Nordhaus, 1992).

In terms of the use of credit, the thoroughly developed literature to analyze credit in relationship to investment is much more numerous than that which links credit
to consumption. Schumpeter (1976) states that "it is not part of an individual's nature to obtain debt for consumption […]. As such, we are not interested in the
phenomenon of consumer credit". The economy, and in particular the financing system analyzed by Schumpeter, is quite removed from the current one.

From the point of view of indebtedness, the theory of Minsky (1992, 2008) has been par excellence, and the starting point for the analysis of different debt
frameworks for businesses, with the theory of financial instability, which maintains that loans go through three different stages (Hedge, Speculative and Ponzi).
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Minsky himself recognizes that his analysis of financing and indebtedness is created with primarily businesses in mind, though he does rule out the possibility that
at some moment, similar models of propagating indebtedness could occur in households (Minsky, 2008).

Recently –as financing systems acquire greater relevance –, in the national sphere as well as on a global scale, there has been an important growth in studies
analyzing the role of financial inclusion (in other words, the degree to which the population has access to the banking system) in order to explain economic growth;
in this regard, the majority of related research considers an ample number of variables which, to different degrees, bestow upon financial inclusion a fundamental
role in the economic development of nations or regions through three principal mechanisms:

1. the financing system improves the efficiency of distributing resources, thereby making it possible to increase investments (Rajan and Zingales, 1995;
Claessens, 2005; Demirg and Levine, 2008; Clarke et al., 2003; Honohan, 2004; Dehejia and Lleras, 2007; Levine, 2005).

2. smoothing out economic cycles and improving the macroeconomic landscape (Dabla-Norris and Srivisal, 2013; Kose et al., 2003).
3. at a micro level, increasing access to credit under conditions more favorable than those of informal credit (Campero and Kaisser, 2013; Karlan et al., 2013;

Straub, 2003), thereby creating the possibility of growing capital as much in the sense of personal goods as in human capital (health and education).

Contrary to that proposed by the World Bank (2013), in the Global Financial Development Report, a greater financial inclusion would seem to not necessarily be
directly linked to a greater level of well-being for the population; rather, as we shall see later on, it would seem that it is other tools by which the greater penetration
of the financing and credit system have affected or impacted Mexican households.

This can be seen in the growing proportion of credit in the country which is directed to consumption rather than financing business projects and which in turn has
resulted in a small proportion of the banking system’s available resources to be directed to the stockpiling and growing of capital reserves.

Various studies analyze how credit acts in family indebtedness. Along these lines, Salgado and Chovar (2010) analyze the impact of credit cards and mortgages on
over-indebtedness of Chilean households. Using a probit and bivariate probit model, they find that having consumer credit tools (such as department store credit
cards) are the primary factors which determine over-indebtedness.

Del Río (2002) analyzes the situation of personal assets in Spanish households; creating an error correction model to identify five factors associated with the
behavior of debt and finds that "the reacquisition of value which Spanish families have experienced due to real estate wealth played an important role in the recent
evolution of their debts." (Del Río, 2002, p. 2).

Martínez – Carrascal and Río (2004, p. 49) recognize that if there are benefits related to the presence of bank credit, an increase in bank debt implies a "greater
financial burden in the form of interest payments and paying back the debt, and can reduce under certain circumstances, the sector's ability to respond when facing
an unfavorable evolution of their income, their assets or the cost of financing".

By monitoring the growth of credit in Chilean households, Ruiz-Tagle et al. (2013) find that this phenomenon has occurred primarily in the poorest quintils of the
population. They identify the direct effects of shock (health, income, and educational expenses) on indebtedness in households and find that these effects are
heterogeneous and depend on the level of income.

Fatoki (2015) researches the causes and consequences of over-indebtedness in South Africa. The empirical evidence points to the existence of two groups of
factors which determine the presence of high levels of indebtedness; on the one hand, factors on the side of supply, such as credits with a high cost due to the high
level of risk, as well as the demand (the population’s low income and inability to pay). On the other hand, internal and external factors of the countries, such as the
scarce development of the financial system in their interior or the state of public debt are aspects which determine over-indebtedness in households.

Pradilla (2015) analyzes the conditions of over-indebtedness in Colombian households with the hopes of finding the characteristics which influence situations of
over-indebtedness. The findings of the research revealed the importance of variables such as income, the balance of the debt, number of household members, and
the age and marital status of the head of household in order to explain the behavior and conditions of indebtedness.

Romero (2018) studies the financial and socio-demographic factors which influence over-indebtedness in Ecuador. The results suggest that the primary
determinants are: personal income, the age of the head of household, the number of members in the household and, once again, a link to the financing system be
it through a mortgage or a credit card.

In regards to the works which analyze over-indebtedness in Mexico, there are those done by Morales et al. (2013), which studied the situation of commercial
banking in the country; and observed the worsening of unpaid debt in different consumer segments, which is reflected in families’ and households’ over-
indebtedness. Angulo (2014), analyzes the social implications of the most common micro-finance institution practices in order to reduce risk and confront over-
indebtedness in their clients; the evidence suggests that the combination of economic and social components result in micro-financing programs, feeding back into
debt models when the original choice of credit beneficiaries is not appropriate.

At the level of personal finance, there are works which study the determinants of credit card use (Vazquez, 2015; Solano et al., 2015) and others which research
the use given to these by different segments of the population (Contreras et al., 2017). The cross-sectional variables in studies, where the excessive use of credit
arises are circumstances where there are medical, educational, or rather family emergency expenses. This is an indicator of public services for health and
education being insufficient in order to meet the needs of the population without risking their personal assets.

Nevertheless, there are no studies which delve into the factors which determine over-indebtedness of households. With this in mind, the present work employs a
robust and leading-edge methodology in order to analyze the determinants of over-indebtedness in Mexico, using microdata provided by the ENIGH (INEGI, 2016).
Prior to the mathematical development, there was a descriptive statistical analysis based on said survey, allowing the contextualization of the problem and
contemplating the empirical analysis.

 
 

3. CHARACTERISTICS OF INCOME AND EXPENSES IN MEXICAN HOUSEHOLDS

The growing use of credit in Mexico can also be analyzed from the point of view of the income received by households in relation to their expenses. In the latest
version of the ENIGH (INEGI, 2016), one can see that 46.5% of Mexican households have total expenses (everyday expenses plus unexpected expenses) greater
than their income. The conditions permitting a household to have expenses greater than their income in a specified period is the existence of prior savings or the
possibly of accessing some form of credit.

In the case of Mexico, the makeup of commercial banking and the credit bestowed by department and retail stores determines a specific pattern of indebtedness in

households which needs to be understood. With this goal in mind, the National Council for Financial Inclusion (2017) refers to credit cards4 as the product most



bestowed by commercial banking with 26 million registered contracts at the end of June 2016, followed by personal and salary loans, with 10.5 and 5.2 million
respectively. In addition to these numbers we can add group credits at 3.4 million, the so-called acquisition of durable goods credits at 2.7 million, and mortgages at
1.5 with car loans taking last place at 0.6 million contracts. This data generally coincides with that reported by the ENIGH (INEGI, 2016) (see table 1).

This shows that 9.6% of credit aimed at households in Mexico aims to grow capital reserves (acquiring durable goods, mortgages and car loans); while the
remaining 90.4% are destined for some form of financing for everyday household expenses. As such, contrary to what the literature states, credit in Mexico is not
being used for acquiring assets or for investments which increase the abilities of household members, but rather to acquire consumables (food, clothes, shoes,
medical emergencies, etc.).

 

Figure 1. Credit and its distribution in Mexico, 2016
  

 

Source: created by the authors based on INEGI, 2016

 

Figure 2 shows that both the total number of credit cards and the average balance per card, as one can see, saw significant growth. The number of cards went
from 21,547,000 in June 2011 to 25,549,000 in June 2018, with an annual growth of 2.5%. This, on the one hand, is an indicator of the growth of consumer credit
used in the economy and on the other that in the case of the Mexican economy, the percentage of the population which uses a credit card as a method of
accessing consumer credit tends to grow in a continuous manner. As such, the average amount of growth increased 62% in the same period by 9% annually.

 

Figure 2. Growth of people with large debts, 2011-2018
  

 

Source: National Banking and Securities Commission

 

A growth in family indebtedness in addition to a lack of real growth in salaries has resulted in the quality of credit worsening significantly. The third figure shows the
probability of falling into arrears with credit cards for two segments of the population. As one can see, the segment least likely to fall into arrears shrinks from 93%
in June 2011 to 85% in June 2018. The counterpart is the segment with the highest probability of falling into arrears (greater than 90%), which grows at an
accelerated rate, going from 0.3% to 2.4% in the same period. This is a worrying indicator if we think about the trend: a great number of credit card users with one
segment, likeliest to fall into arrears, steadily growing while the segment least likely to fall into arrears is steadily shrinking.

 

Figure 3. Quality of indebtedness in credit cards, 2011 – 2018 
  



 

Source: National Banking and Securities Commission, 2018.

 

In order to understand this behavior it is necessary to look closely at the income and expenditure patterns of households. The ENIGH (INEGI, 2016) shows income,
consumption and debt patterns, which one must analyze in order to understand the features of these households and the reasons for which they decide to become
indebted or not. Next, we will analyze some of the features at the level of descriptive statistics; thereby obtaining preliminary information on income and expenditure
patterns in these households as a step prior to mathematical analysis.

Figure 4 shows that there is a positive relationship between income and educational levels of the head of household. For low educational levels (no education,
preschool, elementary school graduate or elementary school dropout) the average income per household does not exceed $10,000 Mexican pesos per month; if
we consider families to be composed of 3.8 people on average, the average income per person, in this educational segment is little more than $2,500 Mexican
pesos per month.

For the educational levels ranging from middle school dropout to high school graduate, monthly incomes in households vary between $10,000 and $15,000
Mexican pesos per month per household or around $3,000 per month per person. For households who have a head of household with an education at the
postgraduate level, monthly income rises significantly, reaching a bit over $44,000 Mexican pesos per month, with an average income per household member of
$14,000 monthly.

 

Figure 4 Educational level and trimonthly income (in MXN pesos) per household, 2016 
  

 

Source: created by the authors with data from INEGI, 2016.

 

Table 1 shows the salary difference per educational level but now taking into account the gender of the head of household; as one can see the salary differences
between men and women is practically null for low educational levels (elementary school graduate), and in some cases, we even see female heads of households
with greater income than men; nevertheless, as we progress to higher educational levels, the difference tends to favor men more than women. Finally, we get to the

point of undergraduate and postgraduate studies where the difference shoots up to 21 and 57%, respectively.5

 



 

This information can be analyzed taking into consideration a different level of aggregation, such as the socio-economic level; along those lines, the ENIGH uses
four distinct levels, whose distribution of selected variables is shown in table 2. As one can see, if all the households in the study are taken into account, only 7% of
households fall into the highest socio-economic level. Likewise, as one rises in socio-economic levels, the ability to save as a percentage of income tends to be
greater; in fact, for all the levels there is a positive capacity for savings, which goes from 4.6% of income until 8.8% in the case of the highest level.

 

 

The grouping of information in table 2 does not allow one to directly see the state of indebtedness of households. Table 3 only contemplates a little bit over 9000
households (46% of the total sample), which have trimonthly expenses greater than their income, in other words, only households which are considered to be in

some type of debt6 . What we can see is that on average low socio-economic level of this sub- grouping of households spends on average 34% more than its
received income; the debt of households in the highest socio-economic level tends to be 3 to 4% less, coming out at 31% for the medium-low socio-economic level,
30% for the medium-high level and 31.3% for the highest level (see table 3).

 

 



This situation could be explained, given the low level of everyday income received by households in the lowest, socio-economic level (around $5,500 Mexican
pesos per month per household), their financial vulnerability when faced with eventualities such as sickness or other types of unforeseen expenses tends to be
much greater, leaving debt as a viable way out.

This shows that the proportion of indebtedness in households with lower socio-economic level tends to be greater, a fact which increases the probability of
becoming over-indebted due to the difficulty that these segments face in generating income greater than their expenses in quantities that will allow them to cover
the acquired debt and the payment of corresponding interests (Speculative stage in the Minsky model of business debt).

The goal of this work is to find the factors which determine the existence of over-indebtedness at the level of households. As the total percentage of households
which find themselves in the situation tends to be greater, the risks associated with growing debt takes on dimensions which scale towards the level of
macroeconomics.

To this we must add that if certain types of over-indebtedness can be related to very specific behaviors and variables of households, in general when close to 50%
of households show recurring expense patterns greater than their income, the causes of indebtedness must be sought out at the macroeconomics level and in the
economic policies which have contributed to the configuration.

 
 

4. METHODOLOGY

In order to evaluate which variables determine the level of indebtedness in Mexican households, we used an ANN methodology. We chose this methodology as it
allows one to evaluate linear causal relationships as well as nonlinear ones; which to begin with allows one to advance the understanding of the behavior of
complex systems, as is the case of the units of study herein analyzed. Furthermore, ANN analyses allow one to obtain, under certain circumstances, superior
results than those of econometric models (Arrieta et al., 2009; Piñeiro et al., 2013).

This form of evaluation consists in a simulation of the human brain's learning process. Each one of the observations is used to generate knowledge in the way that
(functional form, which can be linear or nonlinear) transmission of included variables included in the model occurs towards the learning variable (dependent
variable).

Contrary to what happens in econometric models, where one assumes a functional form a priori, linked to the type of model to be considered for estimation, via

ANN the functional form is determined via its own learning process and does not depend on fulfilling cases of "good behavior"7 linked to the type of selective
model.

According to Longoni et al. (2010), ANNs are tools whose potential consists in analyzing data with the goal of discovering and modelling the functional relationships
between variables. Furthermore, they allow one to explore relationships or models which might not have been discovered using traditional statistical procedures.

This happens due to the learning process; if by this process one determines that the impact on the output layer has a nonlinear form, then the functional form is
adjusted in order to display nonlinear results; if a linear relationship is what best describes the relationship between the input layer and output layer, the hidden
layer will estimate in a linear fashion and will ignore those relationships which are redundant or which do not exercise an impact on the output layer.

As such, the ANN model is made up of three parts: the first is known as the input layer, made up of the variables which theoretically impact the determination of the
variable to be estimated. The second part is known as a hidden layer; it is here that the neural learning process occurs. Meanwhile the third is known as the output
layer and is made up of the observations of the variable to be estimated.

The specific manner in which these three parts are structured is called the network architecture; while there are different architectures and types of networks, we
chose to work with one specific type for its characteristics of reacting quickly to changes and alterations, which are known and measurable. In other words, a
perceptron multilayer type network, whose method of learning is backpropagation.

As happens with real biological neurons, the information in ANNs is processed when the stimulus reaches a certain magnitude, otherwise it is ignored; this is
achieved via a threshold value mj, which is activated when the sum in question exceeds a determined value and it is only then that processed information output is
considered valid. Contrary to what happens in econometric procedures, redundant information is excluded by the process itself. This is expressed in the following
function:

The activation thresholds are related to the intensity of synaptic connections, which in terms of ANN methodology are determined by an activation function, be it in
hidden layers or in the output layer.

The hidden layers are characterized by not having a direct connection with their surroundings, rather they receive information and data from the input layer; it is
here whereby the learning process that the characteristics obtained from the surroundings are modelled, presented and estimated by the function:

Lastly, we have the output layer, made up by groups of neurons which provide the network’s response by the function:

 
 

Training the neurons



The process of training neurons or the learning process allows one to get functional forms from the data acquired from the input layer and is carried out for a

subgrouping of data .

In a gradual manner, the input function W is adjusted by minimizing the error of the function by the method known as declining gradient, presented by the following
function:

The minimization is based on continuously evaluating the gradient ED via the chain rule in order to find derivatives.

The result of the minimization process via gradient descent is an approximation of output layer values and of a sample reserved from the total data, different from
the observations used in the process of neural training.

Recently, efforts have been made to contribute to the interpretation of results estimated from neural networks and at least generate some information relating to the
hierarchic order in which variables act on the subject of study. It is with this goal that we use a type of analysis based on the magnitude of the weights and,
specifically, a group of tests based on the comparison of the synaptic weight matrix of the input layer towards the hidden layer, with the goal of obtaining information
in relation to the impact or influence which input variables have on the output of the network. As such, in order to measure the synaptic weight of variables and their
impact on the output variable, we have the following function (Montaño et al., 2002):

Thereby we estimated the analysis of the importance of the variable, which allows one to know the hierarchy (only in terms of order, but not of in terms of the
magnitude of its impact) of the variables of the input layer on the output.

 
 

5. RESULTS

With the goal of corroborating the hypothesis, we applied the methodology described in the previous section to microdata provided by the ENIGH. Of the little more
than 19,000 observations available in the survey, the ones considered for estimation in the ANN model were 9,059 households, which correspond to the units of
study with expenditures greater than their income. As we can see in table 4, 71.4% of the data was used in the training stage (in other words to analyze the
correspondence between variables of the input and output), 19.3% were used to carry out trials and the remaining 10.3% correspond to the reserve sample, used
to validate the results.

 

 

In the model, we use as a dependent variable, the level of indebtedness, while the factors used were: the age of head of household, gender, educational level,
socio-economic level, number of economic dependents, payment of credit cards and payment of other debts.

According to the theory, the age variable is negatively related to decisions regarding indebtedness. With greater age, individuals tend to accumulate greater
knowledge and skills related to experience, and at the same time behave in a more stable and risk-free manner, which contributes to increasing the level of
responsibility, thereby influencing their aversion to over-indebtedness.

On the other hand, as the productive age of people diminishes with time, they tend to save a greater percentage of their income in order to cover the needs or
necessities of advanced age; meanwhile, as income increases and as people cover their basic necessities, they find themselves able to generate savings.
Something similar happens when the educational level of families increases, a factor which provides the possibility of accessing jobs with greater salaries. As such,
one would expect age as well as educational level to negatively impact the decisions of indebtedness.



With regards to socio-economic levels, theory dictates two ways things can go: on the one hand, socio-economic level is linked to the opportunity of having a
greater educational level, so that in theory, high socio-economic levels have access to financial education and as such there is a lesser possibility that they will fall
into debt. On the other hand, it is probable that a person with a high socio-economic level will have access to credit with a certain level of ease, as they have a
greater income and securities.

Nevertheless, we also recognize that the socio-economic level is linked to a higher level of education and with a greater knowledge of legal and operational
workings of the financial system; as such knowledge of a lack of sanctions when there is a breach of payment makes it so that on occasion, families from higher
socio-economic levels will decide not to pay their debts when they face problems and challenges in fulfilling these obligations. On the other hand, people from low
social economic levels do not have access to financing and do not know how it functions so that, in order to keep the door open to future credit and to avoid
problems, they tend to have better patterns of fulfilling their credit obligations.

With regards to the variable of economic dependents, one hopes that with a greater number of economic dependents, there would be more needs to cover and
make it more probable to fall into debt when faced with an eventuality. Along these lines, the variables of paying off credit cards and debts have a positive impact
on the level of indebtedness and represent a financial burden which puts families in a precarious situation when faced with instability or negative eventualities
(illness, accidents, death, among others). This is evidently clear in the case of the Mexican economy where the difference between active and passive interest rates
is pronounced.

The network used is a multilayer perceptron type with one hidden layer; the input layer consists of 857 units (not including the bias unit). The number of units in the
hidden layer is five, with a hyperbolic tangent activation function.

The output layer has one unit and was estimated with an identity activation function and an error function based on the sum of squares. The results are
summarized in table 5.

 

 

Table 6 shows a relatively low estimation error for the model, insomuch for the trials carried out as well as the reserve sample which is used to validate the

estimations. This indicates that the estimation is sound in terms of the selected variables.8

 

 



The analysis of the importance of independent variables indicates how much the prognosticated value changes for the network model for different values of the
dependent variables. The normalized importance is the result of the values of greater importance expressed as percentages (see table 5).

 

Figure 5. Normalized importance analysis 
  

 

Source: created by the authors with results from the ANN estimation.

 

The evidence from this investigation indicates that for the model estimated, the most important variable determining the level of indebtedness is having a credit
card.

If one considers that the variables for over-indebtedness and having credit cards are found to be interrelated, the neural network model allows one to understand
that not all cases of having a credit card are related with over-indebtedness, but that specific patterns in the use of credit are what determine when it happens and
when it does not.

This result is, perhaps, one of the most important ones of the study as it indicates that when people use a credit card, there is a great financial burden on the
cardholder due to the high interest rates which commercial banks and department stores charge. This represents a drain on resources and lastly, a transfer of
family income to the banking sector.

This result, while contrary to the majority of related studies, is intuitive, especially if one considers the total annual cost (the sum of interest rates along with banking
commissions which one pays for a credit card), and represents a drain on a household’s income, varying, depending on the type of card (between 56% and 177%

per year on top of the amount of credit), according to data from the Bank of Mexico (2017)9 . The fact that the cost of consumer credit and the difference between
active and passive interest rates in Mexico is so great, helps to explain why the presence of valid credit is a factor which contributes to understanding families’ over-
indebtedness.

 
 

6. CONCLUSIONS

The objective of the study is to analyze the primary determinants of indebtedness in Mexican households. The analysis employs ANN methodology based on a
model which proposes as the dependent variable over-indebtedness in households and, as independent variables, the age of the head of household, gender of the
subject, educational level, socio-economic level, the number of economic dependents, amount paid to credit cards and the payment of other debts.

The importance of indebtedness can be analyzed from two distinct perspectives. In microeconomic terms it represents an opportunity for households to access
resources which could boost their well-being, when the credit is employed in acquiring assets, or allows them to increase the abilities of those in the household;
nevertheless, it is also a financial burden which imposes on households the obligation to pay interests, decreasing the level of their income in the long term and
their ability to react when faced with eventualities (sickness, accidents, that of the head of the household, among others), exposing households to a loss of their
personal assets. From an aggregate perspective, the financial burden which that indebtedness imposes on an economy limits its ability and the actions that they
can take when faced with external instabilities, reducing their options in favor of re-activating their debt when faced with the crisis.

In terms of the Mexican economy, in the last 20 years private consumption has grown more than the product, in spite of a drop in the share of salaries in the
product and the decreasing purchasing power of these. This has generated a growing tendency of over-indebtedness in a greater proportion of households. While
in the current international context in which a type of financial regulation favoring international banking governs, specifically, in the Mexican context where foreign
banks dominate, banking has served as a conduit for transferring the populations resources in general to capitals whose origins are found outside of the country.

In this regard, it is worth considering that based on the results of this research, which indicate the primary determinants in indebtedness in a population, the primary
determinant of indebtedness in the population is having a credit card, which is used to cover part of everyday household expenses (buying shoes, clothes, food,
medicine, etc.). Thereby indebtedness is not a result of a desire to improve the well-being of the population in the long term as theory would indicate, but rather to
supplement the drop in real wages, introducing an element of risk and financial vulnerability as a result of, among other things, the establishment of inflation
targeting which uses variable nominal wages as an anchor.



There are important implications to the findings of this research in terms of public policy and banking regulations. With regards to public policy, it is necessary to
stop and compensate the drop in actual salaries, thereby diminishing inequality; banking regulations is one way that is one form of complementary policy to tend to
the problem and could, under current circumstances, reduce high interest rates in consumer credit.

In the best of cases, from the perspective of orthodox theory, banking institutions need to create a credit profile for every client, based on a detailed investigation,
thereby reducing the problem of asymmetrical information, which is the primary justification for the high interest rates associated with consumer credit. From the
perspective of heterodoxic economic theory it is necessary to establish regulations in the financing sector which allow reducing the enormous transfer of family
resources to the international financial sector via banks established inside the country.

One regulation which allows reducing the interest rates which commercial banks charge is a necessary condition, but in and of itself insufficient in order to reduce
household over-indebtedness. This measure should be complemented with another policy which allows increasing the population’s real wages; so that as income is
enough the tendency to fall into over-indebtedness is lesser.

Contrary to the idea that a greater financial inclusion improves the well-being of families and reduces the risk of financial instability in economies due to access to
formal credits being favorable compared to that of informal credit, there is no decisive information which assures that the bestowing of credit in formal markets with
the interest rates reported in this study results in conditions more favorable than those of informal ones. On the contrary, it would seem that the current rules for the
workings of the Mexican financial system allow for the presence of an enormous difference between active and passive interest rates. Smaller bank loans constitute
a trigger factor in the over-indebtedness of households.

Along these lines, future lines of research could explore the impact of financial inclusion in terms of economic growth and the conditions of credit in formal and
informal markets.
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1 From the name in Spanish Encuesta Nacional de Ingresos y Gastos de los Hogares. 
  

2 It is worth mentioning that what is considered as indebtedness is that registered as such by the ENIGH, in other words it primarily means indebtedness in formal markets such
as commercial banks, micro financing establishments and others. 
 
3 Typical textbook point of view, it would appear to have fallen in disuse, and due to proposals of endogeneity and the non-neutrality of money made by the post-Keynesian
school of thought. 

  
4 Citibanamex is the institution which reported the highest number of credit cards with 7.4 million, followed by BBVA Bancomer with 6.1 million, Bancoppel with 3.4 million and
Santander at 2.8 million. 

  
5 while this is not the research subject of this work, these numbers show great gender discrimination when it comes to getting qualified job positions with a high income. 

  
6 There is the possibility that this expense surpassing income comes from some type of pre-existing savings; nevertheless, we verified that households did not have deposits in
savings accounts, group savings, savings bank, etc. In the case of a household that had this variable, it was excluded from the sample. 

  
7 In general, econometric levels assume cases of normality, homoscedasticity, non-multicollinearity, even co-integration requirements, etc. relative to the specific functional form
which each model possesses. 

  
8 For the neural training, in the form of a scaled conjugate gradient, we started with an initial lambda value of 0.0000005, and initial Sigma value of 0.00005 and a shift in the
interval of ±0.5. 

  
9 In the case of the most used credit cards (classic cards), with data consulted on December 23, 2017 from the Bank of Mexico (2017), the cost of credit (total annual cost)
varies between 56.7% and 177.7%. In the case of credit offered directly by department stores, the value is between 44.9% and 90.2% (CONDUSEF). 


